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(54) Electronic component, method for making the same, and lead frame and mold assembly for 
use therein 

(57) A lead has a thick part having £ tnic*oess of 0. 
2 mm and a thin part having e thickness o'. 0. 1 mm. The 
thin pari is formed having a greater width than the thick 
part for preventing the lead from dipping Irom a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductive adhesive. A lateral surface of the thick part and 
a lateral surface ol the resin are simultaneously formed 
by a single cut so that the thick part s lateral surface is 
located a! a lower end area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick part projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead sland-otf specifications. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip with Au wires, ere likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present inversion relates penally to elecronic 
components of resin molded package :>?e. and. nye 
particular, to electronic component suitable for sur- 
face mount technology. 

Elect onic components of the surface mourn type 
are wet; known. FlG'JF.E 22 shovs ~ £ =• 

a conventional electronic component of tr.e sutace 
mount type when inco-porates thee r. a semconduco- 
chip (an electronic element), Eiecvon.c component 70, 
shown in FIGURE 22. has clones:**. first to third least 
71-73. 74 is a resin having the form of a recta ngular par- 
aHelepiped which encapsulates £ semiconductor chip. 
Each lead 71-73 horizontally stretches out from oppo- 
site lateral surfaces oi resin 74 and has an L-shaped 
bent The bottom dimensions o' resr. 74 ,s : .6 mm » C e 
mm. and each lead 7 >73 pr ojer.s for. resir. 74 to* from 
0.4 mm to 0.6 mm. Tc prevent poor sobering (: e., 
defective solderin; in wmch. wher mojntin C electron* 
component 70 onto a printed boa-c. a cood bone ,s no: 
produced at a junction between the primed board and 
each lead 7V73). h is required b> lead stand-oh" specif.- 
cations that the bottom surlace of resin 74 floats C mm 
to 0.1 mm on the printed beard surface. 

FIGURE 23 is a plan view oi a conventional lead 
frame for use in the fabrication of eiecvon.c component 
70. Lead frame 80 or FIGURE 23 >s termed of e rectan- 
gular metal plate mat has a unilorm thickness anC com- 
prises lead formation part ei and exterior frame E2 for 
enclosing lead formation part £t. Bridge pan 63 is pro- 
vided which ar.s as a bridge to Conner, together oppo- 
site sides of exterior frame 82. and a plurality of sets of 
lead parts 71-73 extend from the opposite sides of exte- 
rior frame 82. These lead pans 71-73 a-e one-d»men- 
sionally placed at pitches ranging from 3.0 mm to 4.0 
mm, running in the lengthwise d«?ec*on of lead frame 
B0. 

The fabrication of electronic component 70. that is. 
the assembly process thereof, comprises a die bonding 
process, a wire bonding process. & molding process, a 
debarring process, e lead finishing process, a trimming 
process, and a forming process. In the die bonding 
process, semiconductor chips a r e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame 80 of FIGURE 23 using a conducive adnesK-e In 
the wire bonding process, two elect-odes on each sem- 
icenductor chip are electrically connerted with the lead- 
ing ends of second and third lead par^s 72 ano 73 by 
line wires of Ay (gold). In me molding process, a mold 
assembly for transfer moid is usee for integral encapsu- 
lation of the individual semiconductor chips, the Au 
wires, the leading ends of lead pa-:s 71-73 with resin 
74. In this molding p-ocess. e p:uralny of cavities, 
defined between an uoper moid eement anc a fo*'er 
mold element, a'e one-cjmens»onat'> ar*anpec\ r jnnmj 
in the lengthwise direction of lead frame E0 tnc oe:ng 



isolated from one tnotner. lr. cthc worss. a *esin is 
injec-.ed. from a common runner tnrougn 'esper.ve 
ga:es. in;c each cavity. FIGURE 2< shows leac frame 
80 that has undergone a molding process, lr. the 
5 ceourring process, burrs, formed by resin escaped I'om 
fine gaps defined between the mold assembly and the 
lead frame 80 onto leac parts 7V73. are removed In 
the leac finishing process, lead pars 7v73 extender; 
from each res'.r. 74 are so»derp!a:ed Debu-mg is an 
:c indispensable process tc smooth so'oe'p'atng re 
trimmmg process, lead pans 7v73 a-e cut suon mat 
indrviouat electronic components 7C a*e sepa-ated. in 
the forming process, bendmg is performed so that each 
lead part 71-73 has a bent, as shown in FIGURE 22. 
»5 The above-described conventional electronic com- 
ponent 70 has elongated leads 7". -73 which project 
from lateral surlaces of resin 74. Therefore, e'ect-onic 
component 70 occupies a consioerabty larger space in 
comparison with a sem-conducto- chip (an eecvon.c 
?: element), therefore producing the p-oSem ma: mount- 
ing censtty on a printed board cannon be nceased 
much. Aoditionat'y. leads 71-73 which projer. from resin 
7c are viine*ao:e. v/nich may result ir. an unexpected 
change in the lead form at the time o< mounting an etec- 
21 tronic component 70 onto a printed boa-d. the-eby 
causing defective soldering. 

The above-described fabrication method of elec- 
tronic component 70 requires both a deourrng process 
arc a forming process, f. is prelerreC that ceburnng ;s 
35 eliminated, smce the deo-uning process produces no 
additional values to products. In the fo-mmg process, 
unexpected lead deformation and the cut o' a leac may 
occur. Fu-ther. in the fo-ming process, there are drflicui- 
Ties in always conforming to lead stand-on* specrfica- 
J5 tions and the-e has been the problem that yields tend to 
drop. 

In the above-described lead frame B0. a plurality o. 
sets of lead parts 7:-73 are one-dimensionaiiy 
arranged a: e great pitch, therefore proOucin; the p-ob- 

so lem that the number of electronic components 70 that a 
single lead frame 60 car- yield is small. Metal material 
for forming lead frame 80 is used inetfo'entfy. 

In the above-described conventional mold assem- 
bly, a plurality of cavities, which are one-d.mensiona»y 

H arranged at a great pitch corresponding to lead frame 
80. are defined between the upper mold element anc 
the lower mole element, so that the number o' electronic 
components 7C that a single molding p-ocess can yield 
ts small, resulting in poo* productivity. 

5C 

SUMMARY OF THE INVENTION 

Accord.ngiy. it .s an cb,eci of the p-esen: invention 
to provide en imp-oved e ecron.c component o' i resin 
s; molded package type cacao* of resign- a higher 
mounting density on a on-.:ec board m comparison w.th 
conventional technc.es and capao* of suopressng 
lead deformation occu-r.n; at :ne mounting p-ocess 
Anothe- co.ect o' t-e p-esent invent-on is to p'ov.pe 



2 



EP 0 794 572 A2 



t 



a method for fabricate an eecvonc component o. £ 
resin molded package r/pe capaoe of el«m>r*:,ng 
debuning and forming processes hereby providing a 
high productivity. 

Still another object ol the present indention is to 
provide an improved lead frame for use in the fabrication 
of electronic components of a resin molded package 
type so that a g 'eater numbe* & electronic components 
can be taker, efficiently »n compansor with conventional 
techniques 

Another ooect d me present indention is to 
improve the produr.i/if> o' mpic assembly lor use ir. the 
fabrication of electrons components of £ resin molded 

package type. 

The present invention provides an electronic com- 
ponent of a resin molded package type. This electronic 
component comprises: 

(a) an electronic e'ement: 

(b) a lead wh.cn is e ectricafiy connected with the 
electronic element anc 

(c) a resir. wr.ich encapsulates me electronic eie- 
ment and the lead: 

whe-ein a i2tera! surface of tne lead and a late-ai 
surlace of the resir. are simultaneously formes by a sin- 
gle cut such that the lateral surface of the lead is located 
at a lower end area of the late*aJ surface of the resir. ana 
the lateral surfaces of the lead and the resin a-e 
exposed looming tne same plane. 

Accordingly, the late-a* surface of the lead, formed 
by cutting, is exposed at the lower enc area o' the lateral 
surlace of the resin. In ether wort*s. ar. area, taken up by 
an electronic component of this invention on a printed 
board, is equal to the bottom surlace area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional electronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is unlikely to occur when performing a 
mounting process on a printed board. If it is arranged 
such that the lead bottom surface slightly projects from 
a resin bottom surlace. lead stand-off specifications can 
be met easily. 

More specifically, a lead o? an electronic component 
of the prettrtl invention includes e thin par. which is 
electrically connected with er. electronic element and a 
thick part which is formed having a greater thictaess 
than the thin part so as to p-ovide a step on the side of 
the lead's bottom surlace. and a latera? surlace of the 
thick part and the lateral surface o* tne res.n are simul- 
taneously formed by a smp.e cut so that the lateral sur- 
face of the thick part is located a: a lowe? end area of tne 
lateral surface of tne resir. anc the iste*a* surfaces of the 
thick part and the resm are exocsec forming the same 
plane, and a bottom s jrface of the thick part is expos eo 
at a bottom surface of the resm. As a result of such 
arrangement, in perfprmmg a hgr. censrty mounting 



process or, a p-:ntec bo&'d. a corr.e* Pc-.. wh.cr. is 
de'med by a latera* and a bottom surface of the tnick 
par:, is usee for external coor.erDon. If fl is arranges 
such that the bottom surface o* the thick pat projects. 

5 from the bottom surface of the resin, by i length less 
than a diffe-ence ir. thickness between the tnin part and 
the thick pan. lead stand-off specifications can oe met 
easily while at the same time maintaining msuiaton 
between l63d tnin part and printed boe'C. Ar-ar.pe- 

:r ments. such as p*ovomg a woer top su'face to a tn:r. 
pa r t in comparisor with a thick pa", and tprm.n; a nctcn 
in a thin part, p-e^ent a iead Iron-, slipping from a res.n 
An electronic element is fixed on a leac thir. part. 

The present invention provides a method for fabri- 

»5 eating an el ectr onic component. This method com- 
prises: 

(a) a step of fixing an elecvonic element or a plate- 
like lead frame ha zing a lead part; 
H (b) a step of electrically connecting tne electronic 
element with the leac parf. 

(c) a step of ir.:eg-ally encacjs ulatng tne electronic 
eiement anc the lead par; witr. £ resm anc 

(d) a step of cutting the leac frame together with the 
?i resin in oroer that a resm cut surface anc a leac cut 

surface are formed at the same time or. a package 
lateral surface cf the electronic component. 

As a resjl*. of such arrangement, a resir. cut surface 

3; and a lead cut surface are formed or a package lateral 
surface at the same time, therefore eliminating the neeo 
tor performing a ceburring process. AodilionaHy. unlike 
conventional techniques, there is no neeo to penorm a 
forming process in which an elongated learj is subjected 

35 tc bending, therefore providing imp'oved yields. 

More specifically, in a method of eficently fabricat- 
ing; a plurality of electronic componexs of a resm 
molded package type of this invemion. a Diate-like lead 
frame is employed which comprises a plurality of bridge 

40 pats which are formed into a latoce and e plurality of 
sens of lead pans which extend towarcs e plurality of lat- 
tice open spaces which are horizontally and perpendic- 
ularly, and two-dime nsfonalJy derfoed by the plurality ot 
bridge parts. This fabrication method comprises the 

4$ steps of: 

(a) over the pate-like lead frame, a step oi fixing 
each of a piu-alrty o' electronic elements m a cone- 
spending lattice open space of the plurality of lattce 

5C open spaces. 

(b) a Step of electrically conner.mg each of the 
electronic elements with a corresponding set of 
lead pa-ts c' the piu r a«ity of sets of leac parts. 

(c) a step 0' encapsulating the piuraliry of e'ecvon.c 
55 elements anp re plurahty of sets of lead pa-ts w.n 

a resin sc rat tne plurality c' eie crone elements 
and the pijra!it> o' sets C lead oats aie continuous 
with one anotne* at least in one direction, and 

(d) a step 0' cutting tne leac frame together w.th the 
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resin Such mat the plj'ftity of sets cf lea- parts of 
the leac trame are separatee from tne plurality C 
bridge pans respectively and resin cut spaces ani 
lead cut surfaces are formed a: the same time on 
individual package latera : surfaces of the plurality of 5 
electronic components. 

The above-c escribed arrangement not only makes 
it possible to omi: cepurrinc. anc forming p'ocesses. but 
alsc improves p-oduntvity ir. tne encapsulation rep. e :c 
resin is injected though common gates irr.c a plurality 
of cavities wfvcn are horizor.t£i»y and perpendicularly, 
and two-dimensionally arranged in corresponds man- 
nef to the plurality of electronic elements and which a-e 
communicated with one another at least in one dire> >5 
tion. In the cutting step, the lead frame is cu: together 
with the resin at a width p/eater than the width of the 
bridge part of the lead frame ir. order that resin cut sur- 
faces and lead cm surfaces are formed a; the same time 
on package lateral surfaces of two electronic compo- ?c 
nents of the plurality of electrons components corre- 
sponding to two adjacent eiecronic eiemen-.s of the 
plurality of electronic element. 

The present indention prcvces a lead f-ame com- 
prising: * s 

(a) a rectangular exie/ior frame: 

(b) a plurality of bridge pats which are formed into 
a lattice so as to establish connections between a 
pair of opposite sides of the rectangular exterior 33 
frame as well as between another pair of opoos'rte 
sides thereof: and 

(c) a plurality of sets of lead pans wnich exiend 
towards respective lattice open spaces which a*e 
horizontally and perpendicularly, and two-dimen- 35 
s»onally defined by the bridge pars. 

Such arrangement makes it possible tc two-dimen- 
sionally and closely place a g-eat number of lead parts 
on a single lead frame Acco'dinoiy. me number of elec- «c 
tronic components that a single leac frame can yield is 
increased, and metal materia; for forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) • lower mold element onto which a lead frame 
with a plurality of electronic elements which a'e 
arranged horizontally and perpenbcula-iy. and two- 
dimensionaliy is placed: « 

(b) an up^er mold element, cooperating w:th the 
lower mold element, that oefmes a plurality o' cav»- 
ties which are horizontal!) anc pe-pendicuiarly. anc 
two-dimensionally arranged correspondingly to the 
plurality of electronic elements and wnich a'e com- 55 
municated with one anotne* at 'east in one direc- 
tion: and 

(c) common gates through wn.ch £ 'tsir :s injected 
into the plurality of cevr. es 



Accordingly, it is possipie tc close'y anc two-dimen- 
sionaliy oefme a plurality of canities between the uppe' 
mold element and the lower moid eiement. whereb) tne 
number of electronic components that a single molding 
process can yield is increases and the p*oducti/ity is 
improved. Additionally, since tne piurahty of cavities are 
communicated with one another, this allows a resin to 
be injected through the common gates intc eacr cavity 
at high efficiency. Unnecessa'y portions of the cjed 
resin are removed tcgetne' w.tf. unnecessary po-t.ons 
of the leac frame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a plan view of an electronic compo- 
nent in accordance with the p-esent indention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE V 

FIGURE Z is a cross sectional view o? tne e'ecronic 
component taken aiong the line Ill-Ill of Fi3 Jr.E V 

FIGURE * is a cross serjonai view of tne e'ectronic 
component taken along the Ine V-1V cf Fl3J=.E V 

FIGURE 5 is e plan view of a leac Ira me for use in 
the fabrication cf the electronic component of FiG'JRE 
1. 

FIGURE 6 is a detail, enlarged plan view of a leao 
formation part o*' FIGURE 5. 

FIGURE 7 is a cross sectional view of tne leac for- 
mation pan taken along me line Vli-Vii of r i3'J== 6. 

FIGURE S is a cross sectional view of the leac for- 
mation part taken along the line Vlll-Vlll of FIGURE 5. 

FIGURE S is a plan view of the lead Irame o! FIG- 
URE 5 after a molding process is completed. 

FIGURE 10 is a detail, enlarged plan view o' a moid 
part of FIGURE 9. 

FIGURE 1 1 is a cross sectional view of the moid 
part taken along the i«ne Xi-Xl of FIGURE 10. 

FIGURE 12 is a cross sectional view of the moid 
pan taken along the line XII-XH of FIGURE 10. 

FIGURE 13 is a front view of another electronic 
component in accordance with the present invention. 

FIGURE 1* is a front view of stir another electronic 
component in accordance with the present invention. 

FIGURE 15 is a bottom view of another electronic 
component in accordance with the present invention. 

FIGURE 16 is a bottom view of still another eiec» 
tronic component m accordance with the present inven- 
tion. 

FIGURE 17 is a Pom view of another electronic 
component ir. acco*cance with tne p-esen: inventor. 

FIGURE "8 is a cross tectionai v.ew of the elec- 
fonic component taken along the line XVIII-XVIH of 
FIGURE 17. 

FIGURE i£ is a cross sectional view of the elec- 
tronic component ta"<en along the line XiX-XiX of Fl3- 
URE 17. 

FIGURE TO is e cress sectional view 0' the e'ec- 
t-onic component a FiGjRE t7 co*responO:n; :c FIG- 
URE 11. 
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FI3U-.E 21 i£ a coss sections' v.ew cf the f t:- 
tro.ni: component o' F iSJFvE 17 corresponds; tc r l3- 
URE -.2. 

FIGURE 22 is a persper/rve view of £ cwer.i0-.3i 
eiecvonic component. 

FIGURE 22 is a plar. view 0* i com-entonai lead 
frame. 

FIGURE 2* is a piar view of the lead frame FIG- 
URE 23 a he: a moio':nr p'o^ess is completed 

DETAILED DESCRIPTION* OF THE INVENTION 

Preferred embodiments of this indention ae now 
described in detail wit.**, reference tc the accompanymg 
drawings. 

FIGURES V< show the appearance and internal 
structure of an electronic component of a surlace mount 
type in accordance with the present invention. FiGJnE 
1 is a plan view of ar. eiecvonic component ir scoot- 
ance with the p'esent invention. FI3JP.E 2 is a Iron: 
view of the electronic component of FiG'J-.E 1. FIG- 
URE 3 is a cross sectional view o' the electronic ccmpo- 
nent taken along the line IIMM ol FIGURE V FIGURE c 
is a cross sectional view of the eiecvonic component 
taken along the tne IV-IV ol FIGURE V 10 is an elec- 
tronic component of this indention. This electronic com- 
ponent 10 has a first lead 1 1. a second lead 12. a third 
lead 13. a semiconductor chip (an electronic element) 
15. and a resin 18. The bottom dimensions of resin IS 
having the form of a recanguiar parallelepiped a'e 1.6 
mm * 0.8 mm. Each of leads '.1-13 has the same 
length, 0. 65 mm. 

First lead 11 has a thick pan Via whose length, 
width, and thickness are C. "5 mm. 0. 2 mm, and 0. 2 
mm and a thin pan -, lb whose length, width, and thick- 
ness are 0. 5 mm, 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side of first lead 
11. First lead n has a fiat top surface. To prevent first 
lead 11 from slipping from resin 18. thin pan lit has a 
top surtace (0. 5 mm * 0. 5 mm) which is or eater in width 
than thick parts lie top surface end which is great in 
area than serniconduoto' chip 15. Semiconductor chip 
15 is fixed on thin pan 1 lb using a conductive adhesive 
14. As a resutt of such arrangement, semiconductor 
chip 15 is electrically connected, at Hs bottom surface, 
with first lead 11. A lateral surface (0. 2 mm * 0. 2 mm) 
of thick pan na and a lateral surface of resin 16 are 
formed at the same time by e single cut such that me 
lateral surface of thick pan lis is located at a lower end 
area of the lateral surface of resin 16 and the latera' sur- 
faces of thic* pan ns and resin *.E are expos ec forming 
the same plane, in other words these late-a: surfaces 
are flush with each other. 

Second lead 1 2 has a thick pan -.2a (te^th 0- '.5 
mm; width: 0. 2 mm. thickness 0 2 mm) anc a tn»r. part 
12b (length: 0. 5 mm: width 0. 3 mm. thickness: 0. 1 
mm). Likewise, tnird lead *.3 has a th:ck part -,3a 
(length: 0. 15 mm: width 0. 2 mm. thckness: C 2 mm) 
and a thin part *.3C (iengtn :■ 5 mm. wcth C. 3 mm. 



thckness C ' mm) A s'tp c' 0 ' mm it p'2/ioec on 
tne botiom sides c' second and thirc lears '.2 anc ".3. 
and seconc and third leads 12 and "2 eacr. have a lie: 
top surface. Tc present second anc thirc leads '.2 and 

5 *.3 from slipping from resin 18. thin parts ".2c anc ".3b 
have top surfaces wide' than those o? tnicr parts *.2a 
and iSa. Tnir, pa'ts *.2b and ".3b a-e funne- orov.ced 
witn notches *«2c and '.3c which function as means for 
preventing the leacs t? and '.3 f*om si po n; 1-om resir. 
"6 Each notch :2c and *.3c has a d.mer.sor 0! 0 Ot 
mm as a cepth Late'a surfaces (0 2 ht. > 0 2 mm; z* 
thick pans ".2a arx: '3a. anc another latera 1 surface of 
resin 16 are formed at tne same time by a single cut 
such that the lateral surfaces of thick pa'ts 12a and t3a 

15 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surfaces of thick pans 1 2a and 
13a and resin 18 are exposes forming tne same plane, 
in other words these lateral surfaces a'e f Usr with each 
other. Two electrodes on semiconductor cn:p '5 a r e 

2C electrically connected with thm pans 12c and *.3c of 
second and thirc leaos 12 and "3 by Aj wires 16 anc 
17. First tc thirc leads 1V.S a*e formed ~ soh maienal 
that cuts easily such as FeN": alley. Cu. anc A.!. 

Resin 18 encapsulates most ol firs: to tn;rc leads 

2S 11-13. semiconouctor chip '.5. Ac- wi'e "6. and Au wre 
17. 18a is a pe-iphe-ai part of the resin top surface. 
Periphera' part i6e is chamfered. Formed a: one corner 
o*: the resin top surface is a recess part having a d»ame- 
ter ol from 0.2 mm ic 0.3 mm. Tnis recess par! serves 

s: as potarhy mark '.eo. Each of bonom surfaces (0. *-5 
mm * 0. 2 mm) o' thick parts 'ia-- 3a of Irs: tc third 
leads 11-13 is exposed at resin bottom surface *.8c and 
projects by from 0. C3 mm to 0. 05 mm so as to meet 
lead sand-off specifications. Because such a p-ojecion 

21 length is less than the difference in thickness between 
thick pans Iia-t3a and thin pans r.b-i3d (i.e.. 0. 1 
mm), the bottom surfaces ol thin parts 1 ib-*.3b of first to 
third leads n-i3 are completely covered with resin 18. 
The exposed surfaces of first to third leads n-13 a'e 

*o soiderpiated such that each of the exposed surfaces is 
covered with a film of solder the adeouaie thickness of 
which is *• 1 5 pm. 

In accordance with electronic component 10 
described above, at the tme of performing e mounting 

•i process on a printed board, a corner part, which is 
defined between a leterai surface and a botiom surface 
of each of thick pans iie-i3s. is used for establishing 
connection witn the outside. Tne corner pBrts a f e soi- 
derpiated lhe*etore providing pood soiderabitity during 

*o the mounting process. A space, taker, up b>- eiecvonic 
component ^0 or*, tne printed boa'd. is equa' to the area 
of resin bonom surface iBc. whicr. makes it possbie to 
provide highet mounting density on the p*ir.:ed boa'd. 
Additionally, leac cerprmation is unlikely tc occur. 

if FIGURES 5-5 -espectiveiy M:ustrate a lead Irame 
br use in the tao-icacon o* e:ectTonic component *.C ir a 
plan view. ir. ar er:a'ged view, m a cress sectcna **«ew 
taken along the ime Vli-Vli. and ir. another cross sec- 
t'ona! v.ev*. •.aker a cng the hr.e Vili-Vlll Leac l-ame 3D 
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is formed by a metal plate having ne Icrm o' £ rectan- 
gular ano is comprised o' leaC IP»nBW ^ £n3 
exterior frame 32 for enclosing lead formation pan 21. 
Exterior frame 22 is 20 mm > 5C mm and is 0 2 mm 
thick. Referring to FIGURE 5. exterior name 32 has. ai 
its comer parts, four portions defining respective holes 
33 having a tfamete- of "• mm lor locating the lead frame 
30. In addition to the pro/sstcn of location hp;es 22. 
exterio' frame 22 has seve~ po'tbns along one o: tne 
long sides thceof. these sever potions cefn.r.g se*en 
leed holes 3< having e diameter o' 2 mm. 

As shown in cetai: ir, FIGURES 6 8, leac lo-mation 
part 21 induces a vertical brcge par. 25 anc a lateral 
bridge part 36. Vertical bridge part 25 bridges opposite 
two long sides of exterior frame 32. Latere: bndge part 
36 bridges the remaining opposite two short sides of 
exterior frame 22. Vertical 8nd lateral bridge parts 25 
and 36 each have a width of 0 2 mm anc a thcoess of 
0. 2 mm These ve-tical and latera' brcge pa-ts 25 and 
35 define 22C lattice open spaces pi columns »• 20 
rows). The verocal pilch o' the lattice spaces is i! 2 mm 
and the lateraJ pitch thereof is 2. t mm. First to third lead 
parts 11-1 3 extend towards the lattice open spaces, in 
other words 220 sets o< first tc third lead parts t vt2 are 
two-dimensionally arranged at the ioregoing pitches. 
Tnese pitches are 1/2 to 1/3 of the conventional o*>es. 
First lead part 11 downwardly extends Irom er.enor 
frame 32 and lateral bridge part 35 by 0. 6 mm. while 
second and third lead parrs 12 anc "2 upward'y extend 
from exterior frame 32 and lateral bridge par-. 26 by 0 e 
mm. 

Each first lead par. 11 has a base end v-a (length: 
0. 3 mm; width: 0. 2 mm: thickness: 0. 2 mm) and a 
leading end 1 tb (lenglh: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. t mm is provided or. the bot- 
tom surface side of first lead pan 11. Leading end lib 
has a top surface (0. 5 mm * 0. 5 mm) that is greater m 
width than base end s 1 is top sjrtace. 

Each second lead pan 12 has a base end i2a 
(length: 0. 3 mm; width: 0 2 mm; th.cXness. 0. 2 mm) 
and a leading end 12b {length: 0. 5 mm; wiOth: 0 2 ram; 
thickness: 0. i mm). Likewise, each third lead i 2 has a 
base end 13a (langth: 0. 3 mm; width: 0. 2 mm. thick* 
ness: 0. 2 mm) and a leading end *.3b (length: 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of second lead 
part 1 2. and a snap of 0. 1 mm is provided on the oottom 
surface side of third lead pan 13. Leading end t2b has 
a wider top surface than base end *2s. and leading end 
1 3b has a wider top surface tnar. base end " 2a Leading 
ends 120 and 13b of second end tnird lead parts i2 and 
13 have notches 12c anc 13c having a depth of C 08 
mm. 

It is possible to form the to-egoing steps prodded 
on the bottom surface sides of first to third lead parts 
11*13 by coining, etching or pressing. The foregoing 
seven feed holes 3* are provioec at positions corre- 
sponding to the second. Iifth. eighth, eleventh, thir- 
teenth. sixteenth and nineteenth co'jmns trom ;r-.e left- 



hand side ir. the ". 1 » 22 :ar. ce (see riGJ-.E 5;. 

The foregoing leac frame str jciu*e aliows 22: sets 
of lead parts ' V 12 to be closely and rwo-dimensonaliy 
placed on a single lead frame 20. The number o' dec- 

£ tronic components 10 that a single lead t*ame 3C car. 
yield is increased in comparison with conventional tech- 
niques, anc meta' mate'ia for forming leac frame 3C is 
used mce efficient*/ 

Tne fsb-icatcr. o' tne aoo/edesc-ioec e:ecvon<c 

io component *.0. that is. the asstmo'y p'ocess. com- 
prises a die bonding process, a wire bonding p'o:ess a 
molding process, a dicing {cutting) process, and a leac 
finishing process In the die bonding process, semcon- 
ductor chip 15 is fixed tc leading end 11b of first leao 

is part 11 of lead frame 30 using conductive adhesve "4. 
In the wire bonding process, two electrodes on semi- 
conductor chip *5 a'e electrically connected with lead- 
ing ends t2t anc *3b o' second anc third lead pans *2 
and 12 by fine Al- wires 16 and "• 7. Both ir. the d>e bono- 

2S ing process anc in the w.-e bonding pocess. feed ho es 
34, formec in ex*.eror frame 22 o? the leac frame, are 
used tor mounrng, or. a singte iead frame 30. 220 sem- 
iconductor chips 15. Ir. tne molding process, a moid 
assembly fo' transfer mold is used for integ*a" encaosL- 

21 lation of most o*: first tc tnirc leac parts 1 1-13. semicon- 
ductor chips *5. and Au wires '.6 anc 17. 

FIGURES r '2 are v*ews of lead frame 30 ater 
molding is completed. Fi3UR£ 5 is a plan view of the 
post-molding :esd frame 20. FiGJRE 10 »s an enlarged 

w view of the posi-moldmg lead frame 30. FIGURE 1 1 is a 
cross sectional v.ew cf the posf-motomg lead frame 30 
taken along tne line XI- XI. FIGURE 12 is anotner c*oss 
sectional view of the posi-mofding lead frame 30 taken 
along the line Xll-XII. Referring first to FIGURE 9. 

35 therein shown a'e ten common pates *1 for resin intro- 
duction, and a mod part 42 defined by an upper moid 
element anc a lower mold element. These ten common 
gales *i are prodded at positions corresponding tc the 
first, third, fifth, seventh, ninth, twelfth, fou'ieenth. s!x- 

<o teenth. eighteenth and twentieth columns from the left- 
hand side of the foregoing lattice structure of leBd frame 
30 ( 11 columns * 20 rows). 

As shown in detail in FIGURES 10-12. at the same 
time that a resin 18. which has encapsulated most of 

45 lead parts H-T3. semiconcuctor chips t£. and Au wires 
16-17. is formed in each of the lattice open spaces, 
additional resms <3-<5 a'e to'.med o^dying vertical 
bridge pan 35 and latera; &ridge pan 36. Additions' res- 
ins <3-<5 have tne same heigh! as resin IB. Each resm 

fo 18 is horixontaHy and pe*pend<c-jiariy coupled one 
another via addr.onai res.ns *2-<3. Penphe-a pan tea 
is chamfered and polarity mar* 180 is femed at one 
corner of the ;op su'face. having a diameter o! from 0.2 
mm to C.3 mm Aobitonal res»r. *3. wt*ch is formed as 

u a ridge on ve-::ca! broge oart 25. is chamte*ed at its 
periphery, anc the wicth o' aod:tio-.a: resir-s <3 top sur- 
face is ec.ua' tc the w»dt^ cf ve*ti:a' b'Oge ca*t 35 (■ e . 
0. 2 mm), in one* vo'cs r^-c grooves, when s e g-eater 
in wcth at toe thar. a: Ocr.om are lormec Per^eer. t^c 
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adjacent molding resins :£ *: ; *»; cr.e' acrcss 
additional resm *2. along vertca' o*oc;e par. 21 Like- 
wise, additional resin 4*. wr>icr. *s formed as a rope on 
lateral bridQe pan 26. is chamfered a: i:s periphery, and 
the width of additional resir. 6 cc top surface is eouai to 
the width of lateral bridge par. 36 (C. 2 mm), in other 
words, two grooves, when a*e g-eate* in width at top 
than at bottom, are former derweer. rwo adjacent mold- 
ing resins 16 lacing each s'her across aod-to-a: re*n 
44, along la;e-a: b'bge oa". 35 Aodftional resm as, 
which is lormed o/cfymg a pon*. wne'e vert.ca'.brioge 
part 35 end latera bnege pa*: 36 cess, is cnemfe-ec a: 
its periphery anc has a 10c s .Trace 0' 0 2 mm * 0.2 mm. 
FIGURES 10-12 show examp.es in which e series of 
additional resins 43-4* is fo*mec also on exterior frame 
32 of the lead frame. 

FIGURES 11 and 12 show upper mold element 51 
and lower mold element 52 for use in & molding proc- 
ess. Leas frame 30 havinc tne-eo- 220 semiconc jrtor 
chips 15 which are hor.zonta'v anc perpendicularly, ano 
two-dimensionaliy arranged, is p:&cec on lower mod 
element 52. Lower moid e J ement 52 has a femng sur- 
face that is proceed wit*-, a gea: numoer of recess 
pans, thereby allowing me bottom surfaces (0. 3 mm x 
0. 2 mm) of base ends i 1 a-* 3e of first tc third lead pats 
11-13. exterior frame 32. ve'ttca! bnoge pan 35. and lat- 
eral bridge part 36 to p'Cject from resin bottom surface 
18c by 0. 03 mm to 0.05 mm Defmeo between upper 
moid element 51 and lower moid element 52 are 220 
cavities tor the formation o* maiding resin 16 which are 
arranged horirorr.aliy anc perpendicularly, and two- 
dimensional! y, and open spaces for the formation of 
additional resins 43-45 which have the same height as 
the cavities. Tnese 220 cavnies are horizontally and 
perpendicularly coupled one another through tne open 
spaces. Upper mold element 5i has a forming surface 
in which many recess parts having a depth capable of 
defining most of the cavities and most of the communi- 
cation open spaces tor the cavities a'e formed. The cav- 
ities and the communication open spaces of tne cavities 
are easily filled with e resin that is injected from a com- 
mon runner through the to'egomg ten common gate6 
41. The angle and dimensions of each common gate 41 
are 30 degrees and 0. 4 mm » 0. 2 mm Additionally, at 
least one of upptr and lower moid elements 51 and 52 
is provided with pins (not shown in the figure) which ae 
inserted Into location holes 32 formed in exterior frame 
32 of the lead frame. Such ar. arrangement p-evexs 
lead frame 30 from making a displace men: with respect 
to the mold assembly. 

In accordance with the abo**e-oescnbed moid 
assembly structure, tne 220 semiconouctor chips *5 
and the 220 sets of fi-st to tn»rc iead pa as iv.3 a*e 
integrally encapsulated by res:n. Acco-dingiy. the 
number of elecronic components "»C rnat a single nois- 
ing process can yield increases in comparison with con- 
ventional fabrication teenncues. the-eby providing 
improved productivity Aoditc-atly. mos: of tne appear- 
ance of molding res^n :£ ca- be changed l-ee'y by 



replacement 0' uppe* moic eiemen: 5*. 

In the d.cinc p-ocess. leap frame 3" 1$ cut tocether 
with resins "6. <*-3. a~C *5 vsV a s:nple cuttng p'ade 
having a width of 0. 5 mm ir. order that resm cu: surfaces 

5 and leed cut surfaces are torme-d at tne same t:me at 
package lateral surfaces of two e'er.romc components 
10 corresponding to twe adjacent semiconcucto: cn.ps 
15. The cutting place width is greater, by 0 3 mm mar. 
the wictn o' vet' ca anc ia*.era' o*«cgt ca'ts 35 anc 3E. of 

•c the lead frame (0 2 mm) Wi anc W2 0' c »0^-.ES 1 Z- 
12 each indicate a cutting wipm of 0 i mm Lcca*o~. 
hole 33. formed in enerio: frame 22 of tr.e lead irame. is 
used for identification of a cutting position Tne toe sur- 
faces of additional resins 43-4 5 having a width of 0 2 

is mm are located at the centers of Wl anc W2. and 
grooves, horizontally and perpendicularly termed by 
chamfer, guide a blade for dicing in a travelling drec.ion 
As a result, individual electronic conpe-.ents *.0. each 
of which having a rectangular parage eo:pec-l»ke resr. 

?c ".8 whose bottom su-fsce dimensions a*e 1 £ mm » 0 
6 mm anc first tc third leaos n-"3 havr.g z lengtr a 4 0 
65 mm. a*e separated. A: this lime, in »eac i*ar.e 50. 
base portons having a length of C. "5 mm o' Case e-cs 
na-i3a of each leac part, are d-scardeo. As a result, a 

?5 cut surface of first lead l . which has dimensions o'O 2 
mm * 0. 2 mm. is exposed at a lewer end a*ee of one 
lateral surface of resin ".8. being fJush with tne late-ai 
surface of resin 18. In adoitbn. cut surfaces of second 
and third leaos '.2 and 13 (0. 2 mm » 0. 2 mm) &>e 

3c exposed at lower enc areas of opposite ia:e-a- surface 
of resin IB. oemg fush with the opposne iaica : su*iace 
of resin 16. Further, formed on a pacKage bottom sur- 
face are p'ojecting s u "feces (0. 15 mm >C2 mm} of f»rs: 
to third leads n-13. As descripec abo^e. use zf a soh 

35 material which cuts easily for forming lead frame 30 
including first tc third lead pans " i-t3 reduces wea- of 
a cutting blade tor dicing, as a result of which variations 
in cutting w»dth and reductions in curung rate are sup- 
pressed. 

*c In the leao finishing process, the exposec su-taces 
of frsi to third leads n-13 ere soiocrp:a:ed such mat 
the exposed surfaces are covered with a film o' solder 
having a thickness of **i5 »im. As a result, solder m me 
form of film is applied onto each cut surface (0. 2 mm • 

45 0. 2 mm) of first to third leads 1 1 • 1 3 formed on the pack- 
age lateral surface and onto each project n; surface (0 
15 mm k 0 2C mm) of first to thirc i6aos n-13 formed 
on the package bottom surtace Other p atmg may be 
employed instead of solderpiatmg in aoditon. soicc- 

55 plating may be eliminated depending or. me materia' o« 
lead frame 30 

In acco r dance with the fabrication method 0' elec- 
tronic CompDnent >0. res»n anc leas cu*. su^aces B'e 
formed at the same lime or a pac*sce late-e* su-iece. 

£f which makes it poss o e tc eliminate the neec to* per- 
forming a cebu'rmg process. Ir. aPd;ton. unlike con.-er*. 
tiona! technioues. it *s unnecessa'y tc pencm a !o- mo- 
process to- proi-.d.-ig a ben: ir a- e^ongatec leac. wric-. 
pro^oes an iTcvcveC y eic 
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FIGURES 12 and illustrate the app&a-ances of 
other surface mount type eiecronic components in 
accordance with the present indention. Referring to FIG- 
URE 13, an electronic component 20 is showr. in which, 
instead of a chamfer, a step is provided at peripheral £ 
part 18a of the resin lop surface. As in the above* 
described case, trie appearance of resin *8 can be 
changed freely by repia cement o' upper mole element 
51. Refemng now to FiGJRE i*. an electronic compo- 
nent 21 is illustrated in which res»r. IE n2s tne form of a ■* 
perfect rectangular oaralielepiped and the bottom sur- 
faces of thick parts *.ia-i2a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 m2y have a flat forming surface. 
Even with the FIG. 14 structure, lead stand-off specrfi- , 5 
cations can be met by subjecting the exposed surfaces 
of first to third leads 1 1- 13 tc solderpiating for formation 
of solder films thereon having a thickness of 4-15 u,m. in 
accordance with electronic component 1C of FIGURES 
1-4 or in accordance with electronic component 20 of ?z 
FIGURE 12. a chamfer o: a step is provided at periph- 
eral part 18a o' tne resir. top surface, which provioes the 
advantage that, when cutting resir. ".£. the thickness of 
resin to be cut is thin in comparison with the case of 
electronic component 21 of FiGUF.E 14. 2i 

In electronic component 21 of FIGURE 14. lead 
thick parts Ha-i3a have bottom surfaces which are 
exposed being flush with resin bottom surface iBc. In 
such 8 case, there is the possibility thai resin, which has 
been injected in the molding process. ente* between the « 
flat forming surface of the lower mold eiemerr. and the 
bottom surfaces of lead thick parts 1 ia-".2a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
6how solutions to this problem. FIGURE 15 shows elec- 
tronic component 22 in which 7-shaoec groove iBd is 2: 
formed in resin bottom surface iBc. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
Grooves I8e-g are formed in resir. bottom surface 18c. 
These three U-shaped grooves i8e-g are formed in 
Guch a way as to enclose lead thick parts tia-i3a. <o 
respectively. As a result of such arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves lBd-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-19. the appearance *$ 
and Internal structure of another surface mount Type 
electronic component in accordance win the present 
Invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line sc 
XVIII-XVIIl of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic component taker, along the 
line XIX-XIX of FIGURE 17. In electronic component 2< 
of FIGURES 17-19, peripheral pan :8a of the resin top 
surface rs chamfered and lead tnck parts :ia-i3a have 55 
bottom surfaces which are exposes being tbsn with 
resin bottom surface 18c. Eiectr.c component 2t has a 
resin lateral surface which is compos ec of a cut s urface 
Tex that is formec at a lower enc at a of tne 'esm lateral 



surface simultaneously with a lead c Jt surface by dicing, 
and a nor- cut surface ifiy formed by molding Cut sur- 
face iBx of the resir, lateral surface is perpendicular to 
resin bottom surface 18c. and a par. of cut surface iex 
forms common gate cut surface *6z. Tnis common pate 
cut surface ".82 is located between the cut laiera! sur- 
faces of second and third lead thick parts "2a and *.2a. 
Non-cut surface 'By of tr.e resin lateral surface is 
inclined by an angle of th-ee ceg/ees with respect to 
resin bottom surface *6c sc that mo;d«ng resir. *,6 car, 
be withdrawn easily from the moid asserroiy. The 
exposed surfaces of first to third leaos 11-12 are soider- 
pialed. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 24. 

FIGURES 20 and 21, which correspond to FIG- 
URES 11 and 12. shows situations after molding lor 
electronic component 2< is completed In FIGURES 20 
and 21. 51 is an upper mold element 52 is a lower mold 
element. £1 is a common gate for resin injection. 
Defined between upper mold element 51 and lower 
mold element 52 are 220 cavities whic- are horizontally 
and perpendicularly, and two-dim ensiona My arrangea 
for the formation of molding resins i£ Note that these 
cavities are communicated with one another throjgh 
common gates *1 only in the column direction. Com- 
mon gates <l are located at positions corresponding to 
each column of the 11 * 22 cavities. Lower mold ele- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet 52 is inserted between lower moid element 
$2 and the lead frame, to prevent the entering of 
injected resin and 10 protect the lead bottom surface, in 
such a case, base encs 12a and '.3a of second anc 
third lead parts 12 and *2 of each electronic component 
are pressed by upper moid element 51 at positions 
away from the common gate 41. It is possible lo p-event 
the entering of injected resin without elastic sheet 52. 
depending on the resin p'essure. 

In accordance with electronic component 24. a cut 
surface of first lead n is exposed at a lower end area of 
e lateral surface of resin 18. being flush with resin cut 
surface i8x. and cut surfaces of second end third leads 
12 and 13 are exposed at lower end areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face IBx. In addition. moJding is performed such that 
each of the bottom surfaces of first to third leads 11-13 
is exposed being (lush with resin bottom surface 18c. 
Further, the exposed cut surfaces and exposed bonom 
surfaces of first to thirc leads 11-13 are continuous, and 
here are formed lead comer parts for connections w;th 
the outside. Accordingly, electronic component 2< is a 
super small component most suitable to' surface mount 
technology. 

In each of the aforesaid examples, electric connec- 
tion between semiconductor cnip (electronic element) 
15 and second and third leads *»2 and *2 may be estab- 
lished by means otner than Au wres "6 and *.7. Insteac 
of using plate-Uke leac f-ame SC. an alter natr.-e. whicn is 
fo-med by patterning tne hke leac frame ir ar. insulating 
substrate, may oe usee, m each example, on'* ne 
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exposed bottom surfaces of first to third leads iv.3 
may be subjected to solderpiating. 

The number of leads is no: limited to the a^cve- 
described number. Instead of semiconductor chip 15. 
any electronic elements may be incorporated intc elec- 
tronic components 10. 20. 21 . 22. 23. and 24. 

Claims 

1. An electronic component of a resir. molded pack- 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead; 

wherein a lateral surface of said lead anc a 
lateral surface of said resin are simultaneously 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surlace of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim 1, wherein said 
lead is formed of a soft materia! which cuts easily 

3. The electronic component of claim 1. wherein said 
exposed lateral surface of said lead is plated. 

4. The electronic componex of claim 1, wherein a: 
least a portion of a bottom surface of said lead is 
exposed at a bottom surface of said resin. 

5. The electronic component of cfaim 4. wherein plat- 
ing is applied only to said exposed bottom surlace 
of said lead. 

S. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead slightly 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, portions 
defining grooves. 

10. The electronic component of claim 1. wherein said 
resin has a top surface the periphery of which ts 



provided with either s chamfer or a step 

11. The electronic component of claim i. wherein at 
least a portion of each of lour lateral surfaces of 

£ said resin is formed by cutting. 

12. The electronic component of claim wherein sac 
lateral surface of said resin ha6 e cut su*face 
formed at the time of cutting said lead anc a non-cut 

•c surface formed a; the time of performing said 
encapsulation process. 

1 3. The electronic component of claim 1 2. wherein said 
cut surface of said resin's lateral surlace is per pen- 
is cf cular to said resin's bottom surface and wherein 

said non-cut surface of said resin's late'ai surlace 
tilts with respect to said resin s bottom surface. 

14. The electronic component of claim *. 2. wherein said 
20 cut surface of said resin's lateral surface is formed. 

being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resin's lat- 
eral surface. 

2$ 15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of said resin. 

30 16. The electronic component of claim V 
wherein: 

(e) said lead includes: 

35 a thin pan which is electrically connected 

with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin pan so as 
to provide a step on the side of said lead s 
*o bottom surlace; 

(b) a lateral surface of said thick pen and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 

'5 face of said thick pan is located at 8 lower end 

area of said lateral surface of said resin end 
ea'd lateral surfaces of said thick pan and said 
resin are exposed forming the same plane; and 

(c) a bottom surface of said thick part is 
so exposed at a bottom surface of said resin. 

17. The electronic component of claim ie. wherein said 
exposed bottom surface of said thick par: projects, 
from said bottom surface of said resin, by a length 
55 less than a difference in thickness between said 
thin part and said thick pan. 

IB. The electronic component of c!a»m T6. wherein said 
thin pan is g*eeter in top surlace width than said 
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IS. The electronic component of claim 16. wherein said 
thin par. has a top surface whose area is greater 
than the area of said electronic element and £ 
wherein said electronic element is fixed onto said 
thin pan. 

20. The electronic component of claim 16. wherein said 
thin pan is provided with a notch, said notch acting >o 
as c prevention means for preventing said lead from 
Slipping from said resin. 

21. A method for fabricating an electronic component of 
a resin molded package type, said method compris- 
ing: 

(a) 8 step of fixing an electronic element on a 
plate -like lead frame having a lead part; 

(b) s step of electrically connecting said elec- 
tronic element with said lead part; 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step of cutting said lead frame together 
with said resin in order that a resin cat surface 
and e lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 



22. The electronic component fabrication method of 
claim 21, wherein said encapsulation step com- 
prises a step of encapsulating said lead part such 
that e bottom surface of said lead part exposes at a 
bottom surface of said resin. as 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation step com- 
prises a step of inserting between a lower mold ele- 
ment and said lead pan an elastic sheet. <o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting Wade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. sc 

28. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to e plat- 
ing process. 

27. A method of fabricating a plurality of electronic 
components of a resin moldec package type, said 



(a) over e plate-like lead frame comprising a 
plurality of bridge pans which are formed into a 
lattice and a plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are horaontaliy and perpendicu- 
larly, and two-dimensional!? defined by said 
plurality of bridge parts. £ step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding sel of 
lead parts of said plurality of sets of lead parts: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead parts w:th a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gales at least in one direc- 
tion: and 

(d) a step of cutting said lead frame together 
with said resir. such that said plurality of sets of 
lead parts of said lead frame are separated 
from said plurality of bridge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time on individual pack- 
age lateral surfaces of said plurality of elec- 

25 tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a slep of having an upper mold element 
35 press said lead part of said lead frame at a position 
away from said common gate. 



2S 



29. The electronic component fabrication method of 
daim 27. wherein said encapsulation slep com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that a bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of for ming a plu- 
rality of grooves tor guiding a cutting Wade to be 
used in said cutting step in a top surface of said 
resin along said brioge parts of said lead frame. 

31. The electronic component fabrication method of 
daim 30. whcein said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sate plurality of electronic com- 
ponents are formec at the same time. 

32. The electronic component fabrication method of 
daim 30. wherein eacn said groove is formec at 
least between two adjacent electronic elements of 
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said plurality of electronic cements. 

33. The electronic component testation method of 
claim 30. wherein sad plurality of grooves are 
formed horizontally and perpendicularly along said 5 
bridge parts of sad lead frame. 

34. The electronic component fabrication method ol 
claim 30. whe-ein each sac g-oo^e has a bottom 
width and a to? width, saic top width being greater tc 
than sab bottom width. 

35. The electronic component fabrication method ol 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each 15 
other. 

36. The electronic component tab'ication method ol 
daim 27 further comprising a step ol forming a plu- 
rality of ridges for use in locating a cutting blade to :c 
be used in said cutting step ir. a top surface of said 
resin along said bridge parts of sad lead frame. 

37. The electronic component fabrication method of 
ctaim 36. wherein said plurality of ridges are formed 2* 
horizontally and perpendicularly along said bridge 
parts of sad lead frame. 

38. The electronic component fabrication method of 
claim 36. wherein the maximum width of each said « 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
claim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package tat- 21 
era! surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method for fabricating a plurality of electronic 
components of a resin molded package type, said *o 
method comprising: 

(a) over a plate-like lead frame comprising (i) a 
rectangular exterior frame. (w) a plurality of 
bridge parts which are formed into a lattice to *s 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (Hi) a plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces when are horizon- 50 
tally and perpendicularly. and two* 
dimensionally defined by said plurality of bridge 
parte, a step of fixing each of a plurality of elec- 
tronic elements in a conesponding lattice open 
space of said plurality of lattice open spaces; 55 

(b) a step of electrically connecting each said 
electronic element with a corresponding set o? 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 



electronic elements and sac plurality of sets o< 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are tormec at the same time 
on individual package letera; surfaces of said 
plu'ality of electronic components. 

41. The electronic element fabrication method of ctaim 
40. wherein said encapsulation step comprises a 
step of injecting a resin through common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dimensbnally arranged in 
corresponding manner to said plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
claim 40. wherein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin at a width g- eater than the width of saic bridge 
pan of said lead frame in order that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 
components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electronic elements. • 

43. The electronic component fabrication method of 
claim 42. whe/ein sad cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting blade having a wdth 
greater than the wdth of said bridge pan of sad 
lead frame. 

44. The electronic component fabrication method of 
cfaim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on sad package lat- 
eral surfaces of said plurality o! electronic compo- 
nents, to a p'ating process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) a rectangular exterior frame; 

(b) a plurality of b'idge pans which ere formed 
into 8 lattice so as to establish connections 
between a pair of opposite sides of sad rectan- 
gular exterior frame es wel' as between another 
pair of opposite sides thereof; and 

(c) a plurality of sets of lead pans which extend 
towards respective lattice open spaces which 
are horizontally end perpendicularly, anc two- 
dimensionaliy oefmed by said brdge parts . 

46. The leas frame of c'aim *5. 

each sac lead part comprising: 
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(a) a base eno having the came thickness 85 
said exterior frame and said bridge pan; and 

(b) a leading end which is famed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- 
ness of said base end so as tc form a step on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein a specie lead 
part o! said plurality of sets of lead pans is provided 
with a leading end whose top surface area is 
greater than the area of an electronic element mat 
is fixed thereon. 

48. The lead hme of claim 46. wherein a specific lead 
part o? said plurality of sets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin aher a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at tour corners thereof por- 
tions defining holes tor positioning which a-e used 
in performing a resin molding process as well as in 
cutting saic plurality of sets of lead parts. 

50. The lead frame of claim wnerein said rectangu- 
lar exterior frame has at one side thereof poruons 
defining a plurality of teed holes. 

51. A mold assembly lor use in fabrication of en elec- 
tronic component of a resin molded package type, 
said mold assembly comprising: 

(e) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged horizontally Bnd perpendic- 
ularly, and two-dimensionalry is placed; 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally and per- 
pend cularly. and two-dimensionaliy arranged 
correspondingly to said plurality of electronic 
dements and which are communicated with 
one another at least in one direction: and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 5t. wherein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The mow assembly of ctaim 5*. wnerein at least 
one of said upper anC lower mold elements is pro- 
vided with pins whicti ere inserted into holes for 



positioning formed in an exterior frame of sad lead 

frame. 
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